Data are available from <https://osf.io/wu5xv/>.

Introduction {#sec006}
============

One long-standing issue in the domain of psychological and educational research involves understanding why people contribute to charity or help someone they have never met \[[@pone.0185521.ref001],[@pone.0185521.ref002]\]. Researchers treat internal characteristics, such as moral reasoning, empathy, or perspective taking, as crucial components of prosocial behavior, as such behavior is stable and consistent across situations \[[@pone.0185521.ref003],[@pone.0185521.ref004]\]. Prosocial behavior, particularly behavior directed at improving society, has long been understood as an outcome of internal convictions or stable intrapersonal tendency and, thus, considered difficult to cultivate \[[@pone.0185521.ref005]\]. In line with these assumptions, previous longitudinal studies have found individual differences in prosocial behavior or that an individual's prosocial disposition remains consistent in grades 4 to 12 \[[@pone.0185521.ref006]\], and between ages 4 to 24 \[[@pone.0185521.ref007]\], 6 to 12 \[[@pone.0185521.ref008]\], and 10 to 15 \[[@pone.0185521.ref009]\].

However, social psychologists have understood prosocial behavior in the light of social context and peer influence \[[@pone.0185521.ref010]\]. Evidence in social psychology has corroborated the notion that interpersonal situations can change human behavior in significant ways \[[@pone.0185521.ref011]\]. Empirical research has replicated peer influence on students' social behavior or risk-taking \[[@pone.0185521.ref012]--[@pone.0185521.ref014]\]. Yet surprisingly little is known about how peers influence students' positive social behavior, such as behavior for the improvement of society.

Social cognitive theory (SCT) \[[@pone.0185521.ref015]\] suggests two levels of analysis at which interpersonal interactions can affect prosocial behavior among humans: indirect peer influence (IP) and direct peer influence (DP) \[[@pone.0185521.ref016]\]. IP, which occurs at a level more distant than the immediate social environment, involves learning by observing the behavior of others via media, such as newspapers or television, which is also referred to as "symbolic modeling." DP refers to the live modeling that occurs in one's proximate and immediate social context, including via direct contact with another person, which is also referred to as "live modeling" \[[@pone.0185521.ref017]\]. Social cognitive theorists have documented that IP affects the behavior of humans \[[@pone.0185521.ref018]\]. The fictional models that appear on television, in newspapers, or in books have strong effects on behavior. One meta-analytic review reported that the social cognitive model can explain the increased risk of aggressive behaviors associated with playing violent video games \[[@pone.0185521.ref019]\]. These results support the notion that prosocial behavior may be improved by IP.

However, the influence of indirect exposure to the behavior of others on human behavior has been the subject of considerable controversy among researchers. Recent studies have found that IP (i.e., playing video games) has no effect on behavior \[[@pone.0185521.ref020]\]. Mere exposure to a violent model via media does not lead to behavioral change \[[@pone.0185521.ref021]\]. These controversial results are partially attributable to the fact that the effects of IP may be slight or may differ depending on the dependent variables, experimental procedures, or participants \[[@pone.0185521.ref016]\]. Therefore, the effect of IP should be further investigated in other domains, such as in fostering prosocial behavior. Previous studies have generally been conducted with children. Thus, the influence of indirect exposure on college students should also be examined.

DP is a major contributor to human behavior. Students change their behavior in response to their immediate social surroundings. One recent study, which found that moral decisions were affected by the judgments of others, reported that participants were more inclined to agree with a given action when confederates agreed with such an action in moral dilemma tasks \[[@pone.0185521.ref022]\]. Conformity \[[@pone.0185521.ref011]\] and the bystander effect \[[@pone.0185521.ref023]\] clearly demonstrate the influence of the response of others on the actions of individuals. Examination of the DP effect may even be more salient in collectivistic than in individual cultures, as people in the former are more likely to understand themselves as interdependent \[[@pone.0185521.ref024]\].

Many previous studies performed in adolescents and children found that peers are the most influential factor on students' social adjustment and social functioning (For a detailed review, see \[[@pone.0185521.ref025]\]; Brechwald & Prinstein, 2011) \[[@pone.0185521.ref026]\]. Prosocial behavior of a friend is associated with 9th and 10th-grade adolescents' prosocial goal pursuit and prosocial behavior \[[@pone.0185521.ref027]\]. Adolescents (mean age = 15.19) were more likely to engage in volunteering when their best friend and parents volunteered \[[@pone.0185521.ref028]\]. When children (mean age = 10) are involved in a prosocial group context, they are more likely to be accepted by peers and more likely to perceive themselves as socially competent, compared to an aggressive group context \[[@pone.0185521.ref029]\].

Natural field experiments also showed that social information has significant effects on donation. The amount of donated money depends on the number of bills and coins in the donation box \[[@pone.0185521.ref030]\]. Investigation of online fund-raising pages showed increases in previous donations increases future giving \[[@pone.0185521.ref031]\]. People are more likely to give larger donations when the donation request came from someone with whom they have social connections \[[@pone.0185521.ref032]\]. These field experiments support the notion that prosocial behavior (i.e., donation) is malleable in response to immediate situations.

However, to date, experimental approaches to reveal peer influence on prosocial behavior is very limited. Studies mentioned above used self-report or peer/teacher report survey designs. This may partly be attributed to the difficulties in arranging an ecologically valid way to measure prosocial behavior in a laboratory experiment. To the authors' knowledge, only two recent studies have been performed using experimental approaches in the psychological field. These two studies utilized an online game \[[@pone.0185521.ref033]\] and chat room paradigm \[[@pone.0185521.ref034]\]. Adolescents were more likely to donate tokens to a peer group, rather than keep the token, when they were with unknown peers who provided prosocial feedback \[[@pone.0185521.ref033]\]. Intention to volunteer in community service is increased when a peer ostensibly endorses prosocial behavior in a chat room, especially if the peer has high social status \[[@pone.0185521.ref034]\]. These results suggest that anonymous peers contribute to increases in adolescents' prosocial behavior. However, it is difficult to reflect practical reality entirely through online games and chat room settings, and the intention to become involved in prosocial behavior (i.e., volunteer community service) shown online does not guarantee actual prosocial behavior in the real world. Furthermore, the effect of peer influence on prosocial behavior, specifically behavior for the improvement of society, such as donating money or participating social campaigns, has not been demonstrated.

There have been more experimental approaches in the research field of economics. Reinstein & Riener (2012) found that the information regarding others' ("leaders") donations was influential to participants ("followers"), but only when their identities were revealed along with their donation amounts \[[@pone.0185521.ref035]\]. This experiment focused on the effects of reported identities of others when social connections between potential partners were already established. However, there is a possibility of not having social connections, which thus makes it hard to know the identity of others in natural settings.

In addition, experimental approaches in economics have studied peer effects on prosocial behavior using workers' wage paradigm \[[@pone.0185521.ref036]\]. For instance, Gachter and co. utilized a three-person version of the bilateral gift exchange game, which consists of one "Employer" and two "Employees" \[[@pone.0185521.ref037]\] in an imaginary working situation. Even though previous studies revealed the crucial factor (e.g., payoff equality) to determine prosocial behavior among coworkers, these do not reflect daily situations and we cannot observe the effect of peers on prosocial behavior for the improvement of society.

The current study {#sec007}
=================

The current study administered a rigorous experimental design to examine the influence of anonymous peers on college students' prosocial behavior, specifically with regards to donating money and participating in a signature campaign for a patient. Since the necessity for differentiation of the types of prosocial behavior has long been suggested \[[@pone.0185521.ref038]\], this study focused on prosocial behavior that is directly connected with the hope of contributing to the improvement of society.

The current study was designed to extend the understanding of peer influence on students' prosocial behavior in several ways. First, anonymous peer influence was investigated. Based on the framework of SCT, prosocial behavior can be directly related to observing others within the context of social interactions and media influences. Here "others" can be a close friend, a teacher, parents, or someone that has never been met. In this study, the effect of anonymous peer influence was investigated because we encounter many strangers in the real world. If there is a strong anonymous peer influence on prosocial behavior, anonymous peers should be considered as critical factors for the development of interventions for enhancing prosocial behaviors and positive social adjustment. Even though there has been a considerable increase in theoretical and empirical studies exploring influencing factors on students' prosocial behavior, such as social status \[[@pone.0185521.ref012], [@pone.0185521.ref039]\], few studies exist that examine the factors (e.g., anonymous peers) that could be utilized as effective interventions to promote students' prosocial behavior. Second, the influence of anonymous peers was demonstrated via experimental approaches. Despite analytical advances in sampling and controlling for nuisance variables in correlational studies, experimental research still represents the most valid approach to warrant causal inferences and, thus, to investigate peer influence. Third, the present study focused on actual behavior in a "genuine" situation as a dependent variable. It has become increasingly important to transition from reliance on self-reports to reliance on observations of actual behavior \[[@pone.0185521.ref040]\]. However, previous studies typically measured participants' antisocial behavior (i.e., aggressive behavior) by testing the students' behavior of giving hot sauce to a partner who hates a strong spicy taste \[[@pone.0185521.ref041]\] or by giving shocks of various intensity towards an ostensible opponent \[[@pone.0185521.ref042]\]. Furthermore, prosocial behavior was measured by using an anonymous economic game \[[@pone.0185521.ref043]\], which measures how much the participants share the resources they have \[[@pone.0185521.ref044]\], by evaluating an individual's propensity to cooperate in the Prisoner's dilemma \[[@pone.0185521.ref045]\], or observing the extent to which they helped the experimenter \[[@pone.0185521.ref046],[@pone.0185521.ref047]\]. Even though the results must be interpreted in light of the specific characteristics of the experimental procedure and conditions, the findings of the current study can be generalized to a real-world context because actual prosocial behavior in an ostensibly factual context was investigated. Fourth, this study focused on college students. Despite advances in the research understanding of prosocial behavior, studies involving participants beyond adolescence (i.e., college students) are still very limited. Since college is a critical period marking the beginning of adults' integration into society, researchers should focus on the characteristics of prosocial behavior for the overall betterment of society in this period. Lastly, many previous studies related to peer influence on social behavior have been performed using western samples. However, the current study was conducted in a Korean population. Conducting such a study with non-western participants, such as Koreans, provides evidence and allows the broadening of theories, allowing for more cross-cultural generalization of results regarding peer influence on prosocial behavior.

In the current study, peer influences were divided into IP and DP. IP is defined as involving a distal interpersonal environment that affects behavior indirectly through messages, such as paragraphs read by participants. DP is defined as involving an immediate interpersonal surrounding, and it may include the presence of significant others. The effects of these two kinds of anonymous peer influence were experimentally tested. The central hypothesis guiding this study was that students' prosocial behavior is under the influence of other's behavior, even though they are not acquainted with the participants. Specifically, grounded in the literature on SCT and prosocial behavior, it was hypothesized that DP modeling would show an influence on fostering an individual's prosocial behavior, whereas the effects of IP would be minimal. Furthermore, it was hypothesized that peer influence would be stronger over participants' intrapersonal characteristics (i.e., self-reported helping behavior, social concern goals, empathy). In this study, prosocial behavior was operationalized as the participation in a signature campaign and money donations for those suffering from an illness.

Methods {#sec008}
=======

The current study was designed to investigate the causal relationship between peer effects (i.e., IP, DP) and prosocial behavior. To control the effects of intrapersonal characteristics (i.e., self-reported helping behavior, social concern goals, empathy), these were measured one week prior to the laboratory session through an online survey. In the laboratory session, peer effects were divided into two types of categories; IP and DP. To examine the effects of IP, whether reading written descriptions of people (i.e., university students) displaying prosocial behaviors affected the participants' prosocial behavior or not was tested. To examine the effect of DP, whether direct exposure to confederates acting prosocially influences the participants' prosocial behavior or not was tested. Participants' prosocial behaviors were measured in three ways; (1) whether or not the participants contributed to a signature campaign for sick babies, (2) whether or not the participants donated money for sick babies, and (3) the amount of money donated to charity for sick babies.

Participants and design {#sec009}
-----------------------

One hundred and fifty-two college students in Seoul, Republic of Korea, voluntarily participated in the study through the means of an online recruitment advertisement. All participants answered an online pre-questionnaire that was administered one-week prior to the laboratory experiment. However, 23 participants did not attend the laboratory experiment (14 did not show up and did not notify the researcher, and 9 canceled due to a sudden schedule change). Furthermore, four participants were excluded from data analysis because two reported suspicions about the authentic purpose of the study and the other two had personal connections with the researcher. This left 125 participants (71 female, 54 male, aged 18--34 years, *M*~age~ = 23.94, *SD*~age~ = 2.50) for the analysis. Demographic characteristics across conditions were presented in the [Table 1](#pone.0185521.t001){ref-type="table"}. The majors were presented in the [S1 Table](#pone.0185521.s001){ref-type="supplementary-material"}. These classifications are followed those of Seoul National University (<http://en.snu.ac.kr/undergraduate-programs>).

10.1371/journal.pone.0185521.t001

###### Demographic characteristics.

![](pone.0185521.t001){#pone.0185521.t001g}

                 Indirect Peer Influence                                                                   
  -------------- ------------------------- ------------- ------------- ------------- ------------- ------- ------
  Age (*SD*)     23.47(2.08)               23.76(2.23)   24.29(2.76)   24.27(2.90)   23.94(2.50)   0.782   .506
  Gender (M:F)   15:15                     12:22         18:13         9:21          54:71         6.353   .093

*Note*. Standard deviations follow means in parentheses. M = male, F = female.

All participants were ethnically Korean and no measure for socioeconomic status was obtained. Participants were randomly assigned to one of four conditions; a 2 (absence vs. presence of IP) x 2 (absence vs. presence of DP) between-subjects design. Sample size was pre-determined using G\*power 3.1 program \[[@pone.0185521.ref048]\], with results indicating a total of 92 participants was needed to reveal effects at a power level of .8, a medium effect size, and the significant α level of .05.

Measures {#sec010}
--------

Intrapersonal characteristics related to prosocial behavior (i.e., self-reported helping behavior, social concern goals, empathy), were measured during an online preliminary questionnaire session that took place one week prior to the laboratory session. In the laboratory session, participants' prosocial behavior (i.e., contributing to a signature campaign, donating money, the amount of money donated to charity). Right after the laboratory session, three confederates answered questions about their level of prosocial behavior from a researcher.

### Intrapersonal characteristics related to prosocial behavior {#sec011}

Self-reported helping behavior, social concern goals, and empathy were measured as intrapersonal characteristics related to prosocial behavior. All the scales were measured on a 5-point Likert scale (1 = *strongly disagree*, 3 = *neutral*, 5 = *strongly agree*), with higher scores denoting greater endorsement of the construct.

### Self-reported helping behavior {#sec012}

In the online pre-questionnaire, individual's helping behavior was measured through a degree of helping behavior measures developed and validated by Bar-Tal & Raviv (1979) \[[@pone.0185521.ref049]\]. Lee (1999) \[[@pone.0185521.ref050]\] validated the scale in Korean, and this scale was adopted and tailored to the purpose of the current study. The original scale includes items of helping behavior toward friends or relatives, but the purpose of the pre-questionnaire was to measure prosocial behavior towards strangers, so these items were omitted. Three items were chosen to measure an individual's prosocial behavior toward strangers. Examples of these items include "I have helped a handicapped person or old person" and "I have helped a person in trouble, even though the person was a stranger who had no personal intimacy with me." The Cronbach's α of the scale was .67.

### Social concern goals {#sec013}

In the online pre-questionnaire, social concern goals were measured because the prosocial behavior that is the focus of the current study stems from the value of social concern. The original scale was "social responsibility and concern goal" (McCollum, 2009) \[[@pone.0185521.ref051]\], and the Korean version was adopted from Shin and colleagues \[[@pone.0185521.ref052]\]. Four items were used, including "I consider it important to be considerate of others" and "I want to promote stability in the groups to which I belong." The Cronbach's α of the measure was .80.

### Empathy {#sec014}

In the online pre-questionnaire, an individual's empathy was measured through a degree of empathic concern in Davis (1983)'s \[[@pone.0185521.ref053]\] Interpersonal Reactivity Index (IRI). Jo and Lee (2010) \[[@pone.0185521.ref054]\] validated the scale in Korean, and four items were used in this study. The original scale included cons-trait items, but these items were excluded based on previous studies reporting a deficiency in using negative-keyed items \[[@pone.0185521.ref055],[@pone.0185521.ref056]\]. Items of this scale included "I feel hurt when I see a poor old person" and "I feel pity and worry when I see a miserable person." The Cronbach's α of the measure was .77.

### Assessments of prosocial behaviors {#sec015}

To measure students' prosocial behaviors as dependent variables, the experimenter recorded whether each participant contributed to a signature campaign and the amount of money he or she donated to the pertinent charity. The experimenter explained that a charitable signature campaign was taking place to raise money for sick babies in the hospital who were unable to receive proper treatment due to a lack of money, and asked participants to join the signature campaign and make a donation. Detailed procedures are explained in the procedure section.

### The amount of prosocial behavior requests across conditions {#sec016}

The appeal to the participants of the signature campaign and donation that the experimenter requested was measured. The confederates answered the online survey right after each experiment was done. One item (i.e., "Are the requests appealing?") was developed and used to check the level of appeal across the conditions. The answer was measured via a 5-point Likert scale (1 = *strongly disagree*, 3 = *neutral*, 5 = *strongly agree*).

Manipulation {#sec017}
------------

### Indirect peer influence (IP) {#sec018}

To manipulate the IP, three paragraphs were developed and employed in the pilot studies. The only difference between the control condition (i.e., absence of IP) and the experimental condition (i.e., presence of IP) was the type of paragraphs read by participants. Participants in the absence of IP conditions read the control paragraph that did not contain prosocial behavior but only neutral behavior such as traveling or attending a cooking class. On the other hand, participants in the presence of IP conditions read the paragraph containing prosocial behaviors. Paragraphs for the manipulation of IP were presented in the [S1](#pone.0185521.s002){ref-type="supplementary-material"} and [S2](#pone.0185521.s003){ref-type="supplementary-material"} Figs.

### Pilot studies for developing materials for indirect peer influence conditions {#sec019}

Three paragraphs that were used for indirect peer influence conditions were developed through three pilot studies. Pilot studies were conducted with college students to test the validity of the IP condition manipulation. A total of 97 students (Mean age = 22.49, *SD* = 2.20) participated in the pilot studies. In the first study, 12 participants read five paragraphs, including three to five sentences that were designed to describe college students' helping-related behaviors, including the words "help," "donation," and "voluntary service." In addition, the paragraphs contained descriptions of positive consequences (i.e., receiving awards). Participants were told to write about the main theme of the paragraphs, the characteristics of the main characters, and the difficulties of the paragraphs. From the first pilot study, paragraphs required revision because participants tended to focus on the fact that the character was awarded. In three of the five paragraphs, all participants answered the main themes of the paragraphs as "receiving an award." Therefore, the portrayal of the award was eliminated in the revised paragraphs. Instead, intrinsic rewards, such as feeling proud and happy, were involved. To enhance the sense of reality, detailed contents were added (e.g., community name, location in which the prosocial behavior occurred).

In the second pilot study, two different kinds of paragraphs were used: one was the modified version of the prior three paragraphs from the first pilot study and the other version served as a control paragraph which did not include prosocial-related words. A total of 62 participants were randomly assigned to read either the prosocial paragraph (*n* = 32) or the control paragraph (*n* = 30). In a similar manner to the first pilot study, participants were told to write about the characteristics of those who appeared in the paragraphs. According to the participants' answers, the paragraphs were modified again. For the first paragraphs in particular, five participants (16%) described the protagonist's characteristic as "showing off the company's prosocial behavior" and nine participants (28%) answered "official." Therefore, the contents about the company were deleted and all paragraphs were revised so that it read as if college students who performed prosocial behavior had written the paragraphs.

In the final pilot study, 23 participants read the final version of the three prosocial paragraphs (*n* = 12) and three control paragraphs (*n* = 11). These paragraphs were used in the main study. During subsequent questioning, all participants were requested to write about the possible ways of social contributions. In this preliminary statistical analysis, participants who read prosocial paragraphs reported more possible ways to contribute to society (*M* = 3.36, *SD* = 1.92) than those who read the control paragraphs (*M* = 1.27, *SD* = 1.19) in which the symbolic modeling of prosocial behavior was absent \[*t*(21) = 3.10, *p* = .005, Cohen's *d* = 1.31\].

Direct peer influence (DP) {#sec020}
--------------------------

To manipulate the DP condition, three student-confederates (always 1 male and 2 females) were employed. The number of confederates was pre-determined based on previous studies. Social influence varied depending on the number of people of a group \[[@pone.0185521.ref057]\]. Prior results suggest that three people lead to the most effective impact on the behavior of others \[[@pone.0185521.ref058]\]. Generally, the effects of DP were higher for groups of three people than groups of two; however, there was no significant difference in effect between groups of three and groups of four or five participants. Therefore, the ideal number of confederates was determined as three.

The only difference between the control conditions (i.e., absence of DP) and the experimental conditions (i.e., presence of DP) was the behaviors of confederates. The confederates in the absence of DP conditions did not behave prosocially. On the contrary, the confederates in the presence of DP conditions behaved prosocially. That is, in the absence of live DP, the groups of three confederates did not participate in the signature campaign or donate money but just left the laboratory. In contrast, the confederates subjected to DP conditions were willing to help and take part in the signature campaign and donation for sick babies. Since the confederates sitting near the door were the first to get their payment, and both the sheet for the signature campaign and donation box were near the door, participants could observe the behavior of other confederates. The setup of the laboratory session is presented in the [S3 Fig](#pone.0185521.s004){ref-type="supplementary-material"}.

Asking the reason for participation in prosocial behavior {#sec021}
---------------------------------------------------------

Among participants who donated a random sample were asked why they participated in prosocial behavior. The following question was asked through a phone call or in person: "What was your reason for donating money?"

Procedures {#sec022}
----------

The current study was performed from March to October, 2014. There were several practical issues for the reason why the experiments had been performed for several months. For each session, an average of three participants participated to allow for the manipulation of direct peer influence (i.e., participants should observe confederates' actions). If the room is too big or there are too many participants, the researcher cannot ensure manipulation. The laboratory experiment was performed in the same place, which is actually a classroom, so we could only use the room when there was no class. In addition, it was not always easy to arrange a suitable time for three confederates, potential participations and one researcher. Furthermore, since the first semester started in March and ended in mid-June, and the second semester started in September, the experiment was adjourned during the summer vacation (i.e., from late-June to August) and the examination periods because voluntary participation was very low.

Participants completed a series of items during an online preliminary questionnaire session that took place one week prior to the laboratory session. Self-reported helping behavior, social concern goals, and empathy were measured. In order to make sure that participants did not recognize the true purpose of the study, two filler questionnaires, consisting of 24 items examining self-construals \[[@pone.0185521.ref059]\] and 23 items measuring free will beliefs \[[@pone.0185521.ref060]\], were presented in the questionnaire as well.

One week after the online questionnaire session, the participants attended a 20-minute laboratory experiment. Before the participants arrived for the experiment, three confederates (2 female, 1 male) were seated at the table in the experimental room near the door and they pretended to be waiting for the experiment to begin. After the actual participants arrived, the experimenter explained that the study was designed to examine thinking style and language processing. The setup of the laboratory session is presented in the [S3 Fig](#pone.0185521.s004){ref-type="supplementary-material"}. Since the average number of participants attending one session was three, a total of forty-two laboratory sessions conforming to one out of four experimental conditions were performed.

The participants spent 3 minutes reading the experimental paragraphs. IP manipulation was achieved by varying the paragraphs. Under the "absence of IP" condition, participants read paragraphs that did not describe prosocial behaviors. In contrast, under the "presence of IP" condition, participants read paragraphs that did describe prosocial behaviors, which were developed through the aforementioned pilot studies.

After they finished reading, participants performed a modified version of the scrambled sentence task \[[@pone.0185521.ref061]\]. In this task, sentences from the previous paragraph were placed in random order and participants were told to restore the sentences to their original order within 3 minutes. After the scrambled sentences task, participants completed a word decision task in which they received a list of 60 words and indicated whether each word had appeared in the previous paragraph.

Finally, the participants were informed that they had completed the experiment. The experimenter then informed them of the signature campaign and charity donation for sick babies who could not receive proper treatment due to a lack of money. The experimenter stressed that the participants were not required to participate in either. To ensure that the requests had equivalent appeal across the various conditions, the same instruction paragraph requesting the participants' participation was used with all conditions; the experimenter memorized the paragraph and delivered it from memory. The paragraph requesting the participants' participation is presented in the [S4 Fig](#pone.0185521.s005){ref-type="supplementary-material"}.

After all the instructions and tasks had been implemented, the participants were given 6,000 won (six 1,000-won bills; 1,000 won is equivalent to approximately 1 US dollar) for their participation in the study. Participants were given 1,000 won more than the amount originally indicated in the participation recruitment ad; i.e., participants expected to receive 5,000 won for their participation, but were actually given 6,000 won. This ploy ensured that all participants had sufficient money to donate to the charity as they received more than expected.

The DP condition involved manipulating the behavior of the three confederates. In the absence of the DP condition, the confederates neither participated in the signature campaign nor made a donation. In contrast, in the presence of DP condition, confederates took part in the signature campaign and made a donation. An average of three participants attended each session, and none of the participants in the same session knew each other. On average all three participants simultaneously decided whether to behave prosocially or not in the laboratory room. Participation in the signature campaign was not anonymous because participants had to sign their name in order to participate. Donations were anonymous but other participants were able to see who donated or not.

To assess the participants' prosocial behaviors, the researcher recorded whether or not the participants took part in the signature campaign and the amount of money that each participant donated to the charity. Among participants who donated a random sample asked about the reason of participating in the prosocial behavior.

With regard to the manipulation check, all participants correctly answered the subsequent modified version of the scramble sentence task and word decision task, which means all participants read the paragraphs (manipulation check for indirect peer influence). To check for manipulation through DP, the experimenter observed whether or not the participants saw the actions of other confederates. When the observation was equivocal, the participants were asked about whether they saw the others' (i.e., confederates') behavior or not after finishing all the experiment. All participants reported that they saw what the other confederates did. Upon completion of the study, all participants were fully debriefed in person or by telephone, and again by e-mail. A diagram of the procedure is presented in [Fig 1](#pone.0185521.g001){ref-type="fig"}.

![Diagram of the experimental procedure.](pone.0185521.g001){#pone.0185521.g001}

Ethical standards {#sec023}
-----------------

The Institutional Review Board of Seoul National University approved this study (IRB Number: 1408/002-003). All participants provided written informed consent to the experimenter before and after their participation in the study.

Data analysis {#sec024}
-------------

### Missing data analysis {#sec025}

The missing data proportion was absent across all items, except the value of social concern goals (count 3, 2.4%). A missing data proportion of less than approximately 5% is likely to be inconsequential for biases and loss of power, allowing for the use of list-wise deletion in regression analysis \[[@pone.0185521.ref062]\].

### Statistical analysis {#sec026}

SPSS 18 (IBM, Somer, NY, USA) was used to analyze data. Descriptive statistics, including distribution of gender and means and standard deviations of age, are presented as demographic characteristics. To test homogeneity among the groups, the distribution of gender was compared using a *chi*-square test. Age, pre-questionnaire variables (i.e., helping behavior, social concern goals, empathy), and the level of request appeal were compared using a one-way analysis of variance (ANOVA) among the four groups.

Firstly, the differences in the proportion of participation in signature campaign and donation across the different conditions were examined through *chi*-square tests. The differences in the amount of money donated were examined through ANOVA. Multiple logistic regression was conducted to examine the difference of participation in the signature campaign. Three personal variables (i.e., helping behavior, social concern goals, empathy) as well as IP and DP conditions were entered as independent variables, and a dummy coded participation in the signature campaign (yes = 1, no = 0) was used as the dependent variable. To examine the difference of participation in donations multiple logistic regression was conducted. Independent variables were the same as the previous analysis (i.e., helping behavior, social concern goals, empathy, IP condition, DP condition) and a dummy coded participation in donation (yes = 1, no = 0) was used as a dependent variable. Lastly, multiple regression was performed to examine the effects of personal variables (i.e., helping behavior, social concern goals, empathy), IP, and DP on the amount of money donated. Variance Inflation Factors (VIFs were lower than 1.225) did not reveal any substantial multicollinearity problems \[[@pone.0185521.ref063]\].

The amount of money donated displayed a right skewed distribution (skewness = 3.38), a non-normal distribution (Kolmogorov-Smirnov *D* (115) = 0.44, *p* \< .001), and unequal variance among groups (Levene's *F* = 15.95, *p* \< .001). Hence, log transformed values were used, but the result of significance was the same as the original value. Therefore, the results from the original values were reported for the convenience of understanding the coefficients. All statistical tests were two-tailed with the type 1 error set at 5%.

Results {#sec027}
=======

Preliminary analyses for homogeneities of group characteristics {#sec028}
---------------------------------------------------------------

There were no differences in gender distribution (*χ*^2^ = 6.35, *p* \> .05), age (*F*(3, 121) = 0.78, *p* \> .05), helping behavior toward strangers (*F*(3, 121) = 1.21, *p* \> .05), social concern goals (*F*(3, 121) = 1.18, *p* \> .05), and/or empathy (*F*(3, 121) = 0.17, *p* \> .05). Ratings of the confederates about the appeal of the experiment's suggestions for participation in the signature campaign showed no differences (*F*(3, 25) = 0.15, *p* \> .05). These results indicate homogeneities for group characteristics were verified.

Anonymous peer influence on prosocial behavior {#sec029}
----------------------------------------------

[Table 2](#pone.0185521.t002){ref-type="table"} presents the frequencies of participation in the signature campaign, frequencies of donations, and mean amount donated by each group. The frequencies of participation in the signature campaign and donation were larger when DP was present. The *chi*-square tests showed that there are significant relationships between participation and DP (*χ*^2^ *=* 34.891, *p* \< .001 for the participation in the signature campaign, *χ*^2^ *=* 8.180, *p* = .005 for the participation on donation) and ANOVA showed the difference in amount money donated depending on DP (*F* = 12.715, *p* \< .001), not IP (*F* = 0.248, *p* = .619).

10.1371/journal.pone.0185521.t002

###### Descriptive statistics of dependent variables by conditions.
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                                                                  Indirect Peer Influence                                                                           
  --------------------------------------------------------------- ------------------------- --------------- --------------- -------------- -------------- --------- ---------
  Frequencies of participation in signature campaign                                                        Indirect:                                               
    Nonparticipation                                              26                        12              25              8              71             0.354     .591
    Participation                                                 4                         22              6               22             54             Direct:   
                                                                                                                                                          34.891    \< .001
  Frequencies of making donations                                                                                           Indirect:                               
    Nonparticipation                                              29                        22              26              20             97             0.329     .669
    Participation                                                 1                         12              5               10             28             Direct:   
                                                                                                                                                          8.180     .005
  Amount of donated money[^†^](#t002fn002){ref-type="table-fn"}                                                                            Indirect:                
  0 (did not donate)                                              29                        22              26              20             97             0.248     .619
  1,000                                                           1                         4               5               6              16             Direct:   
  2,000                                                           0                         6               0               4              10             12.715    \< .001
  3,000                                                           0                         1               0               0              1                        
  6,000                                                           0                         1               0               0              1                        
  *M* (*SD*)                                                      33.3(182.5)               735.3(1286.5)   161.3(373.88)   466.7(730.3)   360.0(827.0)             

Note.

^†^South Korean Won (KRW). 1000 KRW is approximately 1 United States dollar.

[Table 3](#pone.0185521.t003){ref-type="table"} reports the results of logistic (A. for predicting participation in the signature campaign, B. for predicting participation of donation) and multiple regression analyses (C. for predicting the amount of donated money). Self-reported helping behavior, social concern goals, empathy, IP influence, and DP were entered into the regression model as predictors of participating in the signature campaign. Only DP remained as a significant predictor (*b* = 2.51, *p* \< .001). On the basis of the odds ratio, participants were 12.3 times more likely to participate in the signature campaign if the confederates took part in the campaign than when the confederates did not. Furthermore, only DP remained as a significant predictor (*b* = 1.28, *p* = .010) of donation. Participants were 3.6 times more likely to donate to charity if other confederates donated than when others did not donate. Multiple regression also showed the same result and that only DP predicted the amount of money donated (β = .29, *p* = .001). The results indicate a greater effect of DP in predicting participation in a signature campaign and donation than personal characteristics or IP.

10.1371/journal.pone.0185521.t003

###### Logistic and multiple regression analysis predicting participation in the (A) signature campaign, (B) making donations, and (C) the amount of donated money.
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  Dependent Variable         \(A\) Participation in signature campaign   \(B\) Participation in donating   \(C\) Amount of donated money                                                                                                             
  -------------------------- ------------------------------------------- --------------------------------- ------------------------------- --------- -------- -------- ------- ------- ----------------- ------- --------- --------- ------- ------- ------
  Constant                   -4.176                                      2.239                             3.478                           .062      0.015    -1.958   2.166   0.817   0.366             0.141   18.085    679.634           .027    .979
  Helping behavior           -0.070                                      0.398                             0.030                           .861      0.933    0.087    0.408   0.045   0.831             1.091   -27.436   132.948   -.020   -.206   .837
  Social concern goal        0.686                                       0.396                             2.995                           .084      1.986    0.016    0.381   0.002   0.966             1.016   65.512    126.176   .051    .519    .605
  Empathy                    -0.039                                      0.485                             0.007                           .936      0.962    -0.171   0.495   0.120   0.730             0.843   -11.975   159.340   -.007   -.075   .940
  Indirect peer influence    0.654                                       0.459                             2.035                           .154      1.924    0.440    0.465   0.897   0.344             1.553   -42.927   147.536   -.026   -.291   .772
  Direct peer influence      2.511                                       0.471                             28.430                          \< .001   12.316   1.280    0.495   6.693   0.010             3.598   483.813   147.103   .295    3.289   .001
  Overall Model Fit                                                                                                                                                                                                                                  
        -2 Log likelihood    127.76                                                                                                        120.742                                     Adjusted *R*^2^   .052                                        
        Cox & Snell *R*^2^   .275                                                                                                          .065                                        *F*               2.320                                       
        Nagelkerke *R*^2^    .369                                                                                                          .100                                        *p*               .048                                        

*Note*. *b* = unstandardized coefficient; beta = standardized coefficient

Perceived reasons for prosocial behavior {#sec030}
----------------------------------------

Nineteen participants (68%) among those who donated (out of 28) were asked an open-ended question concerning the reason for participation in this prosocial behavior. Fourteen (74%) reported that they did so because it was "valuable." Four (21%) reported emotional reasons, such as "feeling sorry for those suffering" or "having guilt for not helping poor people." In addition, four (21%) answered that they donated money because they considered it an opportunity to help others. Two participants did not give any specific reasons, answering, "There was no specific reason." There were no reports of social influence in the answers of the reason for engaging in prosocial behavior.

Discussion {#sec031}
==========

The present study investigated college students' prosocial behavior, treating this behavior as a component of social interactions. Numerous naturalistic and observational studies about peer influence on human prosocial behavior have been performed since the 1970s, yet little research has been conducted with an experimental design--particularly on peer influence on prosocial behavior such as donating. This study helps to broaden the peer influence literature, particularly within a Korean sample.

Two theoretically plausible questions regarding social influences on prosocial behavior were tested. The first was whether a written description of an anonymous peer who displays prosocial behaviors can affect participants' prosocial behavior. The other was whether direct exposure to actual anonymous peers (i.e. other confederates) acting prosocially can influence prosocial behavior. Indeed, college students' immediate social context (i.e., actions of actual anonymous peers) proved to be a significant predictor of prosocial behavior. Even when taking into account personal characteristics, such as individual's helping behavior, social concern goals, and empathy, the effects were incredibly influential.

The results show a significant importance of others in immediate surroundings over personal values. This result challenges traditional perspectives on prosocial behavior. Specifically, that internal norms and convictions are typically believed to be the strongest predictors of prosocial behavior, such as charitable donation \[[@pone.0185521.ref005]\], with the effect of the influence of others remaining largely unacknowledged. Thus, a sole focus on intrapersonal characteristics may fail to fully understand of the prosocial behavior in college students.

Only DP exerted a strong influence on college students' prosocial behavior. The results clearly showed the effect of conformity on prosocial behaviors, even when the individual had no personal relationship with the other present. Conformity is one of the most important social influences on general human behavior \[[@pone.0185521.ref058]\]. People overtly change their behavior in response to majority behaviors. A meta-analysis indicated that participants from collectivistic countries, such as Korea, showed a higher level of conformity than did those from individualistic countries \[[@pone.0185521.ref064]\]. One important underlying motivation for conforming to the behavior of others is the need for social approval. The central mechanism of conformity is normative influence. Normative influence is defined as social influence that arises from the need to be accepted by others \[[@pone.0185521.ref065]\]. That is, an individual does not wish to be perceived as deviating from group behavior \[[@pone.0185521.ref066],[@pone.0185521.ref067]\]. Because making an effort to help a person in trouble and donating money to the poor are generally regarded positively across cultures \[[@pone.0185521.ref002]\], normative influence is likely to be especially strong in the domain of prosocial behavior. Prosocial behaviors are dubbed as "good" and "nice." When other people (three confederates in the present study) engage in prosocial behaviors, an individual tends to behave similarly to obtain social approval by meeting the social norm.

The social norm approach offers a possible mechanism for enhancing students' prosocial behavior \[[@pone.0185521.ref068]\]. Many adolescents have exaggerated perceptions of others' behaviors. For instance, an adolescent who is a heavy drinker of alcohol may believe that he or she drinks less than the majority \[[@pone.0185521.ref069]\]. In the case of prosocial behaviors, making students aware of social norms in which many society members work for the betterment of society may enhance their own prosocial behavior. These explanations and mechanisms warrant further examination in future studies.

Reading paragraphs about another's prosocial behaviors did not affect participants' prosocial behaviors (i.e., participating in the signature campaign or donating money). Many previous studies have posited that reading paragraphs or being exposed to stimuli associated with a certain topic can induce motivational, emotional, cognitive, and behavioral changes \[[@pone.0185521.ref061],[@pone.0185521.ref070]--[@pone.0185521.ref073]\]. According to Bandura, news and entertainment media can encourage or discourage moral behavior \[[@pone.0185521.ref074]\].

However, in the present study, there was little influence of IP when this condition entailed reading prosocial paragraphs. Since there are few experimental studies revealing indirect influence on prosocial behavior, specifically a "high" level of prosocial behavior such as making donations, it is hard to conclude the reasons underlying this result. There could be four possible reasons for why IP has little effect on prosocial behavior. First, reading three short paragraphs may not be sufficient for finding the effect of IP. Reading paragraphs is considered as an appropriate way to teach desirable behaviors in an educational setting. For instance, educators and parents attempt to make students learn desirable behavior through the means of reading the biography of a great person. However, reading is considered a relatively vague and indirect way to transfer information about other peoples behaviors than watching videos \[[@pone.0185521.ref075]\] or pictures \[[@pone.0185521.ref076]\]. According to the dual-coding approach, images or movies, rather than words, are more powerful in activating cognitive processes that could affect an individual's behavior \[[@pone.0185521.ref077]\]. Therefore, it is still possible that other ways of IP manipulation could enhance students' prosocial behavior.

Second, reading paragraphs a single time may not be sufficient to induce the effects of symbolic modeling. Previous research suggests that repeated exposure to aggressive stimuli is necessary for inducing long-lasting changes of students' behavior \[[@pone.0185521.ref078],[@pone.0185521.ref079]\]. Since the participants of this study only read short paragraphs a single time, it might not be sufficient for the symbolic modeling to have an impact on fostering prosocial behavior. Repeated exposures to prosocial paragraphs could foster an individual's prosocial behavior.

The third possible reason for not being able to find the effects of IP is the way prosocial behavior is measured. Previous results suggest that even a subtle change of administration methods for measuring prosocial behavior could be more powerful than the presence of IP (i.e., conducting different kinds of video games) \[[@pone.0185521.ref020]\]. Tear and Nielsen (2013) \[[@pone.0185521.ref020]\] used the pen-drop method to measure participants' prosocial behavior. Frequencies of helping pick up pens were counted to quantify the extent of prosocial behavior. Contrary to expectations, there was no difference depending on what kind of game the participants saw. Rather, the most important aspect was the timing of when the researcher dropped pens (i.e., after finishing the manipulation or in the middle of the experiment). These previous results showed that the specific method used to measure prosocial behavior could be a key factor for finding the effects of IP. Few studies have used designs to examine whether IP could lead to changes in real prosocial behavior for others the individual has never met. In the present study, participation in the signature campaign and charity for sick babies were used as the dependent variables. Spending time and money for enhancing the quality of life of someone the individual has never met is considered to be a characteristic that is hard to develop \[[@pone.0185521.ref080]\]. Performing this type of prosocial behavior is much harder than other prosocial behaviors, such as cooperation or helping close friends. Therefore, just reading a paragraph may not be sufficient for inducing prosocial behavior for society at all.

Observational learning occurs differently in various fields (Bandura et al., 1969). The results of this study address the weakness of SCT, namely its overly broad approach in explaining social phenomena \[[@pone.0185521.ref081]\]. By narrowing the concept of modeling, the precise effects of other's influence can be investigated. The present study was the first to investigate the role of IP by examining the effect of reading a prosocial paragraph on actual prosocial behaviors. More studies with multiple measures and valid stimuli need to be conducted to replicate and confirm these findings.

Whether violent games can increase aggression among students \[[@pone.0185521.ref019]\] or diminish prosocial behavior \[[@pone.0185521.ref020]\] has been a controversial issue among educators, researchers, and policy makers. Our results showed that, in a specific context where the targeted prosocial behavior involved alleviating the suffering of a fellow member of society, the effect of IP, as represented by reading paragraphs, was faint. Instead, giving students the opportunity to be involved in a group whose members behave prosocially could be a more effective way to enhance their prosocial behavior.

Interestingly, there was no report of social influence in the answers of the reason for engaging in prosocial behavior. Participants did not perceive the effect of others' behavior on their own. Participants answered that they performed the behavior of their own volition. Previous research has continuously revealed that people are not aware of the fact that contextual factors influence their behavior (e.g., Jonas et al., 2002; Shariff & Norenzayan, 2007). Since there is seemingly no explicit external cause for producing certain behaviors, people usually think that they know why they start the behavior or what triggers it.

There is a critical advantage of the perception that prosocial behavior is rooted in inner desires. Having experiences of performing prosocial behavior helps to foster the self-concept of prosocial being \[[@pone.0185521.ref082]\]. Previous studies found that engaging with volunteer activity would develop one's civic identity and political socialization process, and would instill social responsibility \[[@pone.0185521.ref083],[@pone.0185521.ref084]\]. This effect may be maximized when individuals think that they are performing the behavior because they want to. If people think that there is a mandatory reason for engaging in prosocial behavior, the intention to perform the behavior declines in the future \[[@pone.0185521.ref085]\].

Perceived autonomy has a strong relationship with prosocial behavior engagement in college students and volunteer workers \[[@pone.0185521.ref086]\]. The feeling of autonomy is one of the most important factors that motivate a student to engage in activities \[[@pone.0185521.ref087]\]. Furthermore, the extent to which prosocial behavior is autonomous predicts the helper's psychological well-being \[[@pone.0185521.ref088]\]. Therefore, it is crucial to develop the environment in order to provide an opportunity to behave prosocially with a feeling of control. The present study suggests that the presence of live modeling is one possible answer.

Finally, it is intriguing to note that participants' intrapersonal characteristics (i.e., self-reported helping behavior, social concern goals, empathy) had no relationships with prosocial behavior when controlling IP and DP. In further analysis (results were not shown), spearman's rho showed that participation in the signature campaign was positively correlated with self-reported helping behavior (*r* = .473, *p* = .008) and a social concern goal (*r* = .401, *p* = .028) in the control group (*n* = 30). These results showed that self-reported helping behavior and a social concern goal can be related with prosocial behavior when there is no manipulation of peer influence. Especially, the intrapersonal characteristics (i.e., self-reported helping behavior, social concern goal) can predict a "low" level of prosocial behavior such as participation in a signature campaign, which does not cause personal loss. Our finding about the crucial influence of DP over the intrapersonal characteristics is important for designing educational programs or policies aimed at encouraging prosocial behavior, specifically "high" level prosocial behavior such as making donations.

The findings of the current study raise further questions for future research. First, this study only showed a benefit of the presence of DP, relative to an absence of DP. It has not been demonstrated that whether presence of DP improves participants' prosocial behavior, whether absence of DP undermines their prosocial behavior, or both. Further study should be performed to reveal these unanswered questions. Second, further study is needed to elucidate moderating factors of the modeling procedure. This study did not examine possible moderators of modeling effects, and numerous factors may enhance or attenuate DP effects. For instance, characteristics of confederates may moderate the effect of social influence. According to Bandura, the modeling effect was increased when the model was similar to the participants \[[@pone.0185521.ref089]\], with greater degrees of perceived similarity increasing the likelihood that the participant would imitate the model. Gender, age, appearance, group membership, or even a minimal social bond (e.g., having the same birthdate) are possible moderators of the impact of others' behaviors \[[@pone.0185521.ref090],[@pone.0185521.ref091]\]. Third, another important question that remains is the duration of the DP effect on an individual's behavior. In the present study, the effects of confederates' behaviors were examined by measuring prosocial behaviors immediately after the manipulation. However, it cannot be guaranteed that participants who exhibited prosocial behaviors in the laboratory would continue to engage in such behaviors in their everyday lives. It is possible that the effects were short lived. Thus, additional research is needed to elucidate the temporal nature of the effects of direct social influence on prosocial behavior. Fourth, it would be valuable to determine the consequences of prosocial behaviors. Even though the participants did not realize that they were influenced by the behavior of others, it is possible that their prosocial behavior led to improvements in their well-being or self-esteem \[[@pone.0185521.ref092],[@pone.0185521.ref093]\]. A greater understanding of these issues would give educators clear reasons for creating social environments that encourage individuals to engage in prosocial behavior.

Conclusion {#sec032}
----------

Current findings highlight the importance of anonymous peer influence on college students' prosocial behavior toward the betterment of society, even after critical intrapersonal factors are taken into account. Findings suggest that prosocial behavior of anonymous peers may be very helpful in fostering students' prosocial behavior (a more than 12-fold increase in participation of a social campaign and 3-fold increase in donation). Findings also highlight the importance of the immediate social context as one of the possible ways to encouraging college students' prosocial behaviors with feelings of autonomy. Prosocial behavior that is directed at improving society is both a stable trait that is consistent across situations and unstable in response to immediate social situations. Therefore, educators and researchers should consider the effect of direct social context when understanding students' prosocial behavior when developing educational programs or establishing policies to increase college students' prosocial behavior.
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